Introduction
The recent results of the deep sea drilling (DSDP-IPOD) has revealed the detail features of magnetization of the sea floor (e.g., SCIENTIFIC STAFF LEG 58, 1978) , which are more complicated than ever assumed model of magnetization, especially as to the total intensity anomaly lineations which has been the basis of the seafloor spreading hypothesis. In order to reexamine and refine the model, we should observe not only the total intensity but also the complete set of the three components of the geomagnetic field because the geomagnetic field has a vector quality.
While three components have been usual by an airplane, its surveyed areas were confined almost in the coastal areas. Therefore the development of the shipboard three component magnetometer (STCM) has long been desired. Though shipboard measurements of the geomagnetic field by a flux-gate magnetometer were tried so far, they were not so fruitful (Tomoda, Utashiro, personal communications) . We started instrumentation of STCM during the Japancese Geodytlamics Program (1972 Program ( -1975 and in 1977 the vector measurement, i.e., the total intensity, the vertical intensity and the declination was carried out for the first time along a long track line in the Shikoku Basin by the R/V Ryofu-maru of the Japan Meteorological Agency, where declination measurement was not successful.
In 1979 the three components (north, east and vertical components) were measured by use of the improved STCM on the Zenisu seamount by the R/V Tansei-maru of the Ocean Research Institute of the University of Tokyo (KT-79-17) and in 1980 the same survey with the total intensity measurement by a proton magnetometer followed in the area off the coast of Sanriku (KT-80-7).
The STCM is a flux gate type magnetometer. The sensors (ring-core) are hung with an almost frictionless fulcrum. The measured values are processed to obtain true three components of the geomagnetic field by eliminating the magnetic field induced by a ship. The detailed description of the data processing and the instrument will be reported by the authors elsewhere (IsEzAKI et al., to be submitted).
Results of Measurement
Using the STCM
1 Shikoku Basin
In 1977, t (total intensity) and z (vertical intensity) were successfully measured in the Shikoku Basin on a single track (Fig. 1) . t was measured by a proton magnetometer and z by a flux gate magnetometer whose sensor was a rod coil. In this area several authors reported the total intensity anomaly lineations and there are much different identifications of lineations among the authors because of many offsets of lineations caused by faults or fracture zones and low amplitude anomalies (TOMODA et al., 1975; WATTS and WEISSEL, 1975; ISEZAKI and MIKI, 1979; KOBAYASHI and NAKADA, 1979) . The lineality check was done by calculating z from observed t assuming the two dimensional source bodies and comparing z to observed z. Because the difference between z and z may be caused by the three dimensionality of the sources, the corresponding anomalies should not be regarded as lineated ones. As seen in Fig. 2 a large difference between z and z occurs associated with the bathymetric uplift B5. Vl and V3 correspond to and V3, respectively, but V2 has no correspondence to the observed vertical anomaly. So we can conclude that the total intensity anomalies t 1 and t3 are lineated but t2 is not, in other words, the anomaly t2 does not belong to the anomaly lineation. The anomaly associated with Bl appears both in z and z, because B1, the Kyushu-Palau Ridge, is lineated NW-SE. The other bathymetric highs do not seem to affect the geomagnetic lineations so much. Three small peaks indicated with the small arrows could be produced by short polarity events of the geomagnetic reversals because they appear both in z and z as suggested by BLAKELY et al. (1973) , but it should be concluded more confidently if we had x (north component field) and y (east component field) as well.
Zenisu seamount
In 1979, the three components, the north, the east and the vertical were measured by the improved STCM whose sensors were ring cored coils, above a seamount on the Zenisu ridge located south of the Enshu-nada (Fig. 3) . Magnetization of a seamount has usually been obtained by the inversion method from the total intensity anomalies, but from the total intensity anomalies only it has sometimes been impossible to get the reliable solution because the true shape of the magnetized body or the true distribution of magnetization inside a seamount is, in most cases, unknown. However, the three component anomalies can greatly help us to obtain, a nearly unique solution, because they are three independent informations. Figure 4 shows the ship tracks, the observed three component anomalies and the total intensity anomalies synthesized from them. Because this seamount is not mapped on any bathymetric chart published by the Japan Hydrographic Department, and we could not measure the sea depth by echo-sounding along all tracks, we show only rough topographic contours of the seamount in Fig. 4a .
Although the information of the topography is rather poor and the ship's tracks are very sparse, we are going to analyze these anomalies and the result will be reported soon.
Concluding Remarks
The observed three component data of the geomagnetic field at sea are not so much at present, but the further measurement will allow the interpretation of the geomagnetic anomalies at sea to be greatly improved and refined because the followings are immediately expected;
1) The geomagnetic anomalies which are not lineated can be eliminated even by a single track measurement and the true lineations can be easily identified.
2) The geomagnetic anomalies produced by the short polarity events of the geomagnetic reversals can be easily identified even by a single track and it will help to 3) The reliable inclination of magnetization of the magnetic source which produces the geomagnetic anomaly lineations is obtained because the three component anomalies are not skewed by the present geomagnetic field while the total intensity anomalies are skewed.
4) The seamount magnetization is obtained more accurately than by use of only the total intensity anomalies.
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